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In the Claims: 

1. (Original) A buffe r n apparatus for pr e v e nt i ng buff e rs us e d to r e duc e 
d el ays on r e lat i v el y l ong conduct i v e s i gnal li n e s of an integrated circuit ( IC) 
from b ei ng damag e d during manufactur i ng of th e I C. th e appar a tus t he buffer 
comprising: 

a first inverter bttffer^ having an input connected to one of said 
conductive signal lines of an IC that comprises the buffer; 

a second inverter having an input connected to an output of the first 

inverter: and 

ja protection diode compris e d by sa i d buff e r, th e prot e ct i on d i od e be i ng 

coupl e d connected t o the input of the l^trffef first inverter , the protection diode 
pulling at least some electrical charge off at least one gate of at least one 
transistor of the first inverte r of on e or mor e transistor gat e s of ono or moro 
resp e ctive trans i stors of th e buffer_ -to prevent the buffer from being damaged 
by too much electrical charge collecting on on e or mor e the - transistor gates 
of r e sp e ctiv e transistors of th e buff e r . 

2. (Cancelled) 

3. (Cancelled) 

4. (Currently Amended) The apparatus buffer of claim 1 , wherein^-the size 
of the protection diode in terms of area is-at least partially dependent on the 
gate area of at l east on e of t he transistor gate s of th e buff e r that i s availab le 
for storing ele ctrical charg e. 

5. (Currently Amended) The apparatus buffer of claim 1 , wherein-eaeh 
buffer compris e s two i nv e rt e rs, oach inverter compr i s i ng at l e ast one the first 
and second inverters each comprise a P field effect transistor (PFET) and at 
le ast on e an N field effect transistors (PNFETs) , oach PFET and e ach NFET 
hav i ng a gat e a sourc e and a dra i n, and wh e r ei n e l e ctr i ca l charg e co ll octs on 
th e gat e s of at le ast the PFET and NFET of at le ast one of the i nv e rt e rs . 
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6. (Currently Amended) The apparatus buffer of claim 1 , wherein each 
buff e r compr i s e s two inverters comprises at least one that ut i l i z e bipolar 
junction transistor (BJT) t e chnology . 

7. (Currently Amended) The buffe r apparatus of claim 1 , wherein the size 
of the protection diode in terms of area is at least partially dependent on 
dimensions of the conductive signal line to which the btrffef-input of the first 
inverter is connected. 

8. (Currently Amended) The apparatus buffer of claim 1, wherein the size 
of the protection diode in terms of area is dependent on dimensions of the 
conductive signal line to which the buffef-input of the first inverter is connected 
and on the gate area of at le ast on e of tho said transistor gates of the first 
inverte r buff e r that i s avai l ab le for stor i ng ele ctrica l ohargo . 

9. (Currently Amended) The buffe r apparatus of claim 1, wherein the size 
offoF the protection diode in terms of area depends at least partially on the IC 
process used to design the IC. 

10. (Currently Amended) A method for preventing buffers used to reduce 
delays on relatively long conductive signal lines of an IC from being damaged 
due to electrical charges that collect on the buffers during manufacturing of 
the IC, the method comprising the steps of: 

- buffering at least -one of said ro l at i volv l one conductive signal lines of 
an IC with a buffer to reduce delays in the sa i d on e of sa i d relat i v e ly l ong 
conductive signal lines, said buffer comprising first and second inverters, the 
first and second inverters, the buffer including a protection diode connected to 
an input of the first inverter , th e protoct i on d i odo b ei ng oouplod to on input of 
th e buffer, the protection diode pulling at least some of the electrical charge 
off of on e or moro transisto r at least one gate of at least one transistor of the 
first inverter s of ono or moro rospoot i vo transistors of th e buffer to prevent the 
buffer from being damaged by too much electrical charge collecting on on e or 
mefe -said t ransistor gate s of rospoct i vo trans i stors of the buffer . 



3 



Patent 

Serial No. 10/046.103 
Agilent Docket No. 10011 002-1 

1 1 . (Currently Amended) The method of claim 1 0, wherein the buffering 
step includes buffering multiple conductive signal lines of the IC with buffers, 
and w herein every buffer of the IC comprises first and second inverters and a 
protection diode connected to an input of the first inverter . 

12. (Currently Amended) The method of claim 10, further comprising the 
step of determining whether a buffer needs a protection diode prior to 
buffering one of said conductive signal lines with a buffer that includes a 
protection diode before inc l uding a prot e ction d i ode i n the buff e r, wh e re i n on l y 
buff e rs of the I C that hav e boon dotorm i n e d to n ee d prot e ction d i od e s 
compr i se a protect i on d i od e. 

13. (Currently Amended) The method of claim 10, wherein the size of the 
protection diode in terms of area Is at least partially dependent on the gate 
area of at le ast on e of th e said transisto r gat e s of the buff e r that i s ava il abl e for 
stor i ng e lectr i ca l charg e. 

14. (Original) The method of claim 10, wherein the size of the protection 
diode in terms of area is preselected. 

15. (Original) The method of claim 10, wherein the IC is manufactured 
using bipolar junction transistor process technology. 

_ 16. — (Currently Amended) -The method of claim 10, wherein the IC is 

manufactured using fiieid effect transistor process technology. 

17. (Currently Amended) The method of claim 10, wherein the size of the 
protection diode in terms of area is at least partially dependent on dimensions 
of the conductive signal li n e to which th e buff e r input i s connoot e d . 

18. (Currently Amended) The method of claim 10, wherein the size of the 
protection diode in terms of area is dependent on dimensions of the 
conductive signal line to which the buffer input is connected and on the gate 
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area of at le ast on e of th e said transisto r gat e s of th e buffer that is ava il ablo for 
storing e l e ctr i ca l charg e. 
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19. (Original) The method of claim 10, wherein the size for the protection 
diode in terms of area depends at least partially on the IC process used to 
design the IC. 

20. (Original) The method of claim 1 1 , wherein the size for the protection 
diode in terms of area is preselected. 

21 . (New) A method for use in designing an integrated circuit (IC) 
comprising: 

inserting buffer cells into an IC design such that respective inputs of the 
respective buffer cells are connected to conductive signal lines of the IC 
design, each buffer cell including: 

first and second inverters, the first and second inverters each 
having at least a non-inverting transistor and an inverting transistor with 
gates electrically coupled together, an output of the first Inverter being 
connected to an input of the second inverter; and 

a protection diode connected to an input of the first inverter. 
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